Can recent insights into cardiac development improve our understanding of congenitally malformed hearts?
Congenital cardiac malformations account for one-quarter of all human congenital abnormalities. They are caused by environmental and genetic factors. Despite increasing efforts in fundamental research, as yet, the morphogenesis of only a limited number of malformations has been elucidated. Over the last decades, new genetic modifications have made it possible to manipulate the mammalian embryo. Evidence provided using these transgenic techniques has, over the past decade, necessitated re-evaluation of several developmental processes, important in the understanding of normal as opposed to abnormal cardiac development. In this review, we discuss current understanding of the patterning of the initial heart tube, new insights into formation of the atrial and ventricular chambers, and novel information on the origin of the cells that are added to the heart after formation of the initial tube. All of these advances modify our appreciation of malformations involving the venous and arterial poles. As we demonstrate, this new information sheds light not only on normal cardiac development, but also explains the structure of several previously controversial lesions seen in malformed human hearts.